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(57) ABSTRACT 

A seat back Support mechanism Supports the back of a seat in 
a motor vehicle. One component of the mechanism (15) is 
effectively connected to the seat of the motor vehicle and 
another component (32) is connected to the back (44) of the 
motor vehicle optionally by means of a recliner mechanism. 
The Support mechanism comprises a connection between the 
components. The connection comprises two pivot links (27. 
33). One pivot link (33) is of arcuate form with a central “V” 
notch so that when the back of the seat is subjected to a 
predetermined force, the back of the seat is permitted about a 
pivot axis (30) while the arcuate pivot link (33) is deformed, 
thus absorbing energy. 
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1. 

SEAT BACK SUPPORT MECHANISM 

THE PRESENT INVENTION relates to a seat back sup 
port mechanism and more particularly, relates to a seat back 
Support mechanism for Supporting the back of a seat intended 
to be mounted in a vehicle. A preferred seat back support 
mechanism in accordance with the invention may incorporate 
a recliner mechanism. 
When a vehicle with a conventional seat is involved in a 

rear impact, the seat may be accelerated with a substantial 
forward acceleration since the seat is secured to the floor of 
the vehicle. The posterior and torso of an occupant of the 
vehicle sitting on the seat will consequently be accelerated, 
because of the intimate contact between the seat, and the back 
of the seat, and the posterior and torso of the occupant. The 
head of the occupant, however, is not in direct contact with the 
seat and, due to its inertia, will tend to remain stationary. 
Since the posterior and torso are being accelerated forwardly, 
this means that effectively the head of the occupant may move 
rearwardly relative to the torso, thus bending the neck of the 
occupant. This can cause injury to the occupant. 

It is now believed that the risk of injury to an occupant of a 
vehicle can be diminished if the back of the seat is mounted in 
Such a way that the top part of the seat back can move for 
wardly to Support the head of the occupant and also in Such a 
way that the seat back can subsequently yield, at least to a 
predetermined extent, during a rear impact. In this way, the 
torso of the occupant can be caused to accelerate in a more 
gradual manner, and the head of the occupant can be Sup 
ported thus reducing the risk of injury. 

It has been proposed previously to provide a seat back 
support mechanism which yields during a rear vehicle 
impact. Such a mechanism is disclosed in GB-A-2316442. 
The mechanism disclosed in this prior publication Supports a 
vehicle seat back and is configured so as to allow the base of 
the seat back to undergo a rearward translatory movement 
during a rear vehicle impact, which causes the top part of the 
seat back to move forwardly to Support the head of an occu 
pant of the seat. After the base of the seat back has undergone 
the rearward translatory movement, the mechanism permits 
the seat back to be tilted rearwardly, with energy being 
absorbed, in response to force exerted on the seat back by the 
occupant of the seat as a result of the rear impact. The mecha 
nism incorporates a deformable element, which deforms 
when the mechanism allows the seat back to tilt rearwardly, 
with energy being absorbed by the deformable element as it is 
deformed. 
The present invention seeks to provide an improved seat 

back Support mechanism. 
According to one aspect of the invention there is provided 

a seat back Support mechanism for Supporting the back of a 
seat in a motor vehicle, the seat back Support mechanism 
comprising at least one first component adapted to be con 
nected to the squab of the seat or to a frame Supporting the 
squab of the seat, and at least one further component adapted 
to be connected to the back of the seat, the mechanism com 
prising a connection between the components, said connec 
tion including means to permit the said further component to 
move with a first pivotal action relative to the first component, 
and also with a second pivotal action relative to the first 
component, wherein a linkage is provided comprising two 
pivot link elements, the pivot link elements each being 
mounted to effect pivotal movement relative to said at least 
one first component, the pivot link elements directly or indi 
rectly supporting said further component, the pivot link ele 
ments permitting said further component to effect an initial 
rearward pivotal movement which constitutes said first piv 
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2 
otal action before effecting said second pivotal action, there 
being a deformable element which resists said second pivotal 
action, said element being adapted to deform to permit the 
second pivotal action when Subjected to a force in excess of a 
predetermined threshold, the mechanism further comprising 
a member which is moveable in response to movement of the 
said further component, the member being moveable into 
engagement with a deformable structure when the pivot link 
elements move to permit the said further component to effect 
the initial rearward pivotal movement. 

Preferably the link elements are moveable relative to a 
support plate, and the deformable structure is formed inte 
grally with said Support plate. 

In one embodiment the deformable structure is formed by 
a region of the Support plate of reduced thickness which 
incorporates apertures. 

In another embodiment the deformable structure is formed 
by at least one deformable finger. 

In a further embodiment the deformable structure is 
formed from a plurality of deformable fingers, with each 
deformable finger being spaced apart from another deform 
able finger. 

In a yet further embodiment the deformable structure is 
formed from one deformable finger, which is positioned in a 
recess in the Support plate. Such that when the member moves 
into engagement with the finger, and deforms the finger, the 
member moves into the recess, and upward movement of the 
member is restricted by an upper side of the recess. 

In a still further embodiment the deformable structure is 
formed from a deformable strip which is positioned by a slit 
in the support plate, such that the member may deform the 
deformable strip and close the slit. 

Preferably the deformable structure is mounted to said 
Support plate. 

In one embodiment the deformable structure is of a metal 
foam. 

In another embodiment the deformable structure is a foam 
of plastics material. 

According to another aspect of the invention there is pro 
vided a seat back Support mechanism for Supporting the back 
of a seat in a motor vehicle, the seat back Support mechanism 
comprising at least one first component adapted to be con 
nected to the squab of the seat or to a frame Supporting the 
squab of the seat, and at least one further component adapted 
to be connected to the back of the seat, the mechanism com 
prising a connection between the components, said connec 
tion including means to permit the said further component to 
move with a first pivotal action relative to the first component, 
and also with a second pivotal action relative to the first 
component, wherein a linkage is provided comprising two 
pivot link elements, the pivot link elements each being 
mounted to effect pivotal movement relative to said at least 
one first component, the pivot link elements directly or indi 
rectly supporting said further component, the pivot link ele 
ments permitting said further component to effect an initial 
rearward pivotal movement which constitutes said first piv 
otal action before effecting said second pivotal action, there 
being an element which resists said second pivotal action, 
said element being adapted to deform to permit the second 
pivotal action when Subjected to a force in excess of a prede 
termined threshold, the mechanism further comprising a 
member which is moveable in response to movement of the 
said further component, and a moveable blocking element, 
the moveable blocking element being moveable from an ini 
tial position in which the blocking element does not impede a 
predetermined movement of the member to a blocking posi 
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tion in which the blocking element at least partly impedes the 
predetermined movement of the member. 

Preferably the blocking element is mounted to be moved to 
the blocking position by inertia. 

Conveniently the blocking element is biased towards the 
initial position by a biasing arrangement, and the blocking 
element is moveable to the blocking position by the force 
arising from the inertia of the blocking element, if the force 
arising from the inertia of the blocking element is in excess of 
the biasing force. 

Advantageously the biasing arrangement comprises a leaf 
Spring. 

Preferably the blocking element incorporates a weight and 
the blocking element is moveable to the blocking position by 
the force arising from the moment of inertia of the weight 

In one embodiment the seat back Support mechanism 
incorporates a control unit which is connected to a sensor for 
sensing the severity of a rear impact to the vehicle, the control 
unit controlling a motor to move the blocking element to the 
blocking position. 

In another embodiment the blocking element is at least 
partly deformable, such that, in use, energy may be absorbed 
when the member moves into engagement with the blocking 
element. 

Preferably the blocking element is biased by a biasing 
arrangement towards the initial position, the blocking ele 
ment having a first section and a second section, the first 
section being moveable if the member exerts a force on the 
first section which is in excess of a predetermined level, and 
the second section being moveable as a consequence of 
movement of the first section, with the second section being 
moveable to a position in which the second section at least 
partly impedes the predetermined movement of the member. 

In one embodiment the said first section is connected to the 
said second section to define a Substantially L shaped mem 
ber, with a corner section being formed where the first section 
is connected to the second section, with the L shaped member 
being pivotally mounted at its corner section. 

Preferably the L shaped member is biased by a biasing 
arrangement towards an initial position in which a section of 
the L shaped member impedes movement of the member in 
one direction and allows the predetermined movement of the 
member. 

Conveniently the L shaped member is moveable in 
response to a force exerted by the member on the said first 
section of the L shaped member which exceeds the biasing 
force of the biasing arrangement, and the movement is such 
that said second section of the L shaped member is moved to 
the blocking position in which the second section of the L 
shaped member at least partly impedes the predetermined 
movement of the member. 

Advantageously the blocking element is retained in the 
initial position by a frangible element, which may be broken 
if a force exerted on the blocking element is in excess of a 
predetermined level. 

In one embodiment the blocking element is biased by a 
biasing arrangement towards the initial position, the blocking 
element having a first section and a second section, the block 
ing element being pivotally mounted, at a point between the 
first section and the second section, the moment of inertia of 
one section about the pivot being greater than the moment of 
inertia of the other section about the pivot, with the blocking 
element being moveable in response to a predetermined 
acceleration as a consequence of the different moments of 
inertia. 

Preferably the blocking element is biased by a biasing 
arrangement towards the initial position, and the blocking 
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4 
element being moveable to the blocking position in response 
to a force generated by the said moment of inertia in response 
to acceleration when the generated force is greater than the 
biasing force. 

Conveniently a slit is formed in the first section of the 
blocking element, and the blocking element is pivotally 
mounted on a rod accommodated in an upper part of the slit. 

Advantageously the width of the slit is less than the diam 
eter of a pivot rod. 

Conveniently the blocking element is moveable in a trans 
latory movement relative to the pivot mount, in response to a 
force exerted by the member on the blocking element which 
is in excess of a predetermined level, to allow the member to 
undergo the said predetermined movement. 

Preferably the said deformable element is of arcuate form, 
each of the opposed ends of the deformable element being 
connected to a respective one of said components, the said 
two ends being adapted to be moved towards one another, 
with a consequent collapsing of the deformable element, as 
the said further component effects said second pivotal move 
ment relative to said first component. 

Conveniently the deformable element is provided with a 
notch on the interior of the arc to assist in the deformation of 
said element. 

Advantageously one of the pivot link elements comprises 
the deformable element. 

Preferably the said deformable element is connected by a 
pivot pinto an integer Supporting the further component, the 
pivot pin extending into a guide aperture which is fixed in 
position. 

Conveniently the integer Supporting the further component 
comprises a recliner support plate which supports a recliner 
mechanism, the recliner mechanism comprising a Support 
arm which constitutes the said further component. 

Advantageously release means are provided to prevent pre 
mature movement of the pivot links. 

Preferably the release means comprise frangible means. 
Conveniently the release means comprise mechanically or 

electro-mechanically operated release means. 
Advantageously the said means to permit the further com 

ponent to move with a first and second pivotal action are 
connected to a Support plate which is mounted to effect a 
pivotal motion relative to said first component, means being 
provided to lock the Support plate in position. 

Preferably the means provided to lock the support plate in 
position comprise a pivotally mounted lever which initially 
engages the Support plate to lock the Support plate in position, 
and is movable to a position in which the lever is disengaged 
from the Support plate to permit a pivoting movement of the 
Support plate. 
The invention also relates to a vehicle seat incorporating a 

seat back Support mechanism as described above. 
In order that the invention may be more readily understood, 

and so that further features thereof may be appreciated, the 
invention will now be described, by way of example, with 
reference to the accompanying drawings in which: 

FIG. 1 is a perspective view of a seat back support mecha 
nism in accordance with a preferred embodiment of the 
invention, 

FIG. 2 is an exploded view of the seat back support mecha 
nism of FIG. 1, 

FIG. 3 is a plan view of four co-operating parts of the 
mechanism shown in FIGS. 1 and 2 in a first condition, 

FIG. 4 is a view corresponding to FIG.3 showing the four 
parts in a second condition, 

FIG. 5 is a view corresponding to FIGS. 3 and 4 showing 
the four parts in a third condition, 
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FIG. 6 is a view corresponding to FIG. 3, showing a pivot 
pin moving into engagement with a deformable structure 
during a severe rear impact, 

FIG. 7 is a view corresponding to FIG. 6, showing the pivot 
pin deforming the deformable structure, 

FIG. 8 is a view corresponding to FIGS. 6 and 7, with the 
pivot pin having moved upwardly, through the deformable 
Structure, 

FIG. 9 is a view corresponding to FIG. 6, but with an 
alternative deformable structure, 

FIG. 10 is a view of the embodiment of FIG. 9, with the 
deformable structure having been deformed, 

FIG. 11 is a is a view corresponding to the embodiments 
shown in FIGS. 9 and 10, with a pivot pin having moved 
upwardly through the deformable structure, 

FIG. 12 is a view corresponding to FIG. 6, but with yet 
another deformable structure, 

FIG. 13 is a view of the embodiment of FIG. 12, with the 
deformable structure having been deformed, 

FIG. 14 is a view corresponding to FIG. 6, but with a further 
deformable structure, 

FIG. 15 is a view of the embodiment of FIG. 14, with the 
deformable structure having been deformed, 

FIG. 16 is a view corresponding to FIG. 6 of yet another 
embodiment of the invention during a severe rear impact, 

FIG. 17 is a view of the embodiment of FIG. 16, with a 
deformable structure having been deformed, 

FIG. 18 is a view corresponding to FIG. 6 of yet a further 
embodiment of the invention in an initial condition, 

FIG. 19 is a view of the embodiment of FIG. 18, in a low or 
average severity impact, 

FIG.20 is a view of the embodiment of FIG. 18, in a severe 
impact, 

FIG. 21 is a view of the embodiment of FIG. 18, in a very 
severe impact, 

FIG. 22 is a view corresponding to FIG. 6 of another 
embodiment of the invention in an initial condition, 

FIG. 23 is a view of the embodiment of FIG.22 in a severe 
impact, and 

FIG. 24 is a view of the embodiment of FIG. 22, in a very 
severe rear impact. 

Referring initially to FIGS. 1 and 2 of the accompanying 
drawings, a seat back Support mechanism 1 is adapted to be 
mounted between the squab of the seat, or a frame Supporting 
the squab of the seat, which is connected to the floor of the 
motor vehicle, and the back of the seat. The mechanism is 
adapted to provide a “recliner” effect and is also provided 
with means which can be actuated to permit the back of the 
seat to be tilted forwardly, which may prove convenient if, for 
example, the seat is the front seat in a two-door motor car. As 
will be described, the Support mechanism is so designed, that 
during a rear impact, the back of the seat may effect a first 
movement relative to the squab of the seat, if the force applied 
to the back of the seat exceeds a certain limit in which the 
lower part of the back of the seat moves rearwardly and the top 
part of the back of the seat moves forwardly. Subsequently the 
back of the seat may effect a movement, if the force applied to 
the back of the seat is in excess of a predetermined threshold, 
during which the back of the seat effectively tilts rearwardly, 
with the bottom part of the back of the seat remaining sub 
stantially stationary and the top part of the back of the seat 
moving rearwardly. 

Considering the components that together constitute the 
mechanism 1 as illustrated in FIGS. 1 and 2, it is to be 
understood that the mechanism comprises a front main Sup 
port plate 2 of Substantially triangular form, and a rear main 
Support plate 3 of a Substantially corresponding form, the 
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6 
plates 2 and 3 forming the outer parts of the mechanism, the 
remaining components being located between the outer plates 
2 and 3. 
The front main support plate 2 is provided with a first 

aperture 4 co-aligned with a corresponding first aperture 5 
formed in the rear main Support plate 3. A bearing 6 passes 
through these apertures and pivotally supports two interme 
diate components as will be described hereinafter. 
The front main support plate 2 defines a furtheraperture 7 

which is co-aligned with a corresponding furtheraperture 8 
formed in the rear main support plate 3. A bolt 9 is provided 
which passes through the co-aligned apertures 7 and 8, the 
bolt 9 being associated with a nut 10 located adjacent the rear 
main support plate 3. One intermediate element is pivotally 
mounted on a bearing surface provided on the bolt 9, as will 
be described hereinafter. 
The front main support plate 2 defines two furtherapertures 

11, and the rear main support plate defines two further co 
aligned apertures 12. Each pair of apertures 11.12 receives a 
respective spacer element 13,14, the spacer elements being 
located between the front and rear main Support plates. 
The front and rear main support plates 2.3 are provided 

with means to mount the described mechanism in position on 
the squab of a vehicle seat or on a frame which Supports the 
squab of a vehicle seat. 
The bearing 6 pivotally Supports an intermediate Support 

plate 15. The intermediate support plate 15 defines a first 
aperture 16 which receives the bearing 6. The intermediate 
support plate 15 can thus pivot about an axis defined by the 
aperture 16 and the bearing 6. The lower part of the interme 
diate support plate defines a recess 17. A locking lever 18 is 
provided having a forward end 19 which has an exterior 
profile corresponding to the profile of the recess 17. The 
locking lever 18 has formed therein an aperture 20 which is 
located between the forward end 19 and a protruding handle 
portion. The aperture 20 of the locking lever 18 receives the 
bearing on the bolt 9 so the locking lever is pivotally mounted 
for pivotal rotation about the axis defined by the bolt 9. The 
locking lever 18 is mounted in a position which is co-planar 
with the intermediate support plate 15. The locking lever 18 
may move from a first position, in which the forward end 19 
of the locking lever is snugly received within the recess 17, 
thus preventing rotation of the intermediate support plate 15 
in either sense about the axis defined by the bearing 6 and the 
aperture 16, and a release position, in which the forward end 
19 of the locking lever 18 is disengaged from the recess, thus 
permitting the intermediate Support plate 15 to pivot in a 
forward direction (i.e. a counter clockwise direction as 
viewed in FIGS. 1 and 2) about the axis defined by the bearing 
6 and the aperture 16. This movement can be effected when it 
is desired to tilt the back of the seat forwardly. 
The intermediate support plate 15 defines a substantially 

triangular guide aperture 21, the function of which will 
become clear from the following description. 
A deformable structure is mounted to or formed integrally 

with the support plate 15 so that one edge of the deformable 
structure forms an edge of the triangular guide aperture 21. In 
this preferred embodiment the intermediate support plate 15 
is of metal and the deformable structure is defined by an 
apertured region 45 of the intermediate support plate 15. The 
apertured region 45 is a region of the intermediate Support 
plate 15 of reduced thickness which has a plurality of holes 
drilled through it. The apertures in the relatively thin aper 
tured region 45 make the apertured region 45 readily deform 
able. As, in this preferred embodiment, the apertured region 
45 is formed integrally with the intermediate support plate 15, 
the material forming the apertured region 45 is of metal, and 
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is plastically deformable. One edge of the apertured region 45 
defines one edge of the triangular guide aperture 21. 
The function of the deformable structure will become clear 

from the following description. 
The intermediate support plate 15 defines an aperture 22 

which receives part of a release element 23, the function of 
which will become clear from the following description. 

The intermediate support plate 15 defines a furtheraperture 
24 which receives a pivot pin 25 which is also received in an 
aperture 26 formed in one end of an elongate pivot link 27. 
The link 27 is thus mounted for pivotal movement about an 
axis defined by the pivot pin 25. 
The pivot link 27 is of elongate form. At the centre of the 

pivot link 27 is an aperture 28. In an initial position of the 
pivot link, the aperture 28 in the link 27 is co-aligned with the 
aperture 22 in the intermediate support plate 15. The release 
element 23 which is engaged with the aperture 22 has a small 
extending frangible stud which is located in the aperture 28. 
The stud thus serves to maintain the pivot link 27 in its initial 
position. The pivot link 27 defines, at the end remote from the 
aperture 26, a further aperture 29, that further aperture 29 
receiving a further pivot pin 30. The pivot pin 30 is received in 
an aperture 31 formed in a recliner support plate 32. The 
recliner support plate 32 will be described in greater detail 
hereinafter. 
A second pivot link 33 is provided which effectively co 

operates with the first pivot link 27 to provide a parallel 
linkage between the intermediate support plate 15 and the 
recliner support plate 32. The second pivot link 33 is of 
arcuate form having a first aperture 34 at one end, which 
receives the bearing 6, and having a second aperture 35 at the 
other end, which receives a pivot pin 36, the pivot pin 36 also 
being received in an aperture 37 provided for that purpose in 
the recliner support plate 32. It is to be noted, however, that 
part of the pivot pin 36 extends to the other side of the second 
pivot link33 and is received within the triangular guide aper 
ture 21 formed in the intermediate support plate 15. The pivot 
pin 36 forms a member which is connected to one of the link 
elements 27.33. 
The second pivot link33 is of arcuate form. A “V” notch or 

recess 38 is provided substantially at the midpoint of the link 
on the interior side of the arc. 
The recliner support plate 32 is, of itself, of substantially 

conventional form, defining an aperture 39 that is provided, 
about its periphery, with a plurality of inwardly directed teeth 
40. The aperture thus effectively forms the ring gear for a 
planetary gear system. The planetary gear system is mounted 
between two carrier plates 41.42. The carrier plate 42 is 
formed integrally with a support arm 43 that is adapted to be 
connected to the frame forming the back of a seat. 

It is to be appreciated that a seat back Support mechanism, 
as described with reference to FIGS. 1 and 2, will be provided 
on each side of the seat, the Support arms 43 engaging two 
arms of an inverted “U”-shaped frame that forms an essential 
component of the back of the seat. 

It is to be appreciated that the planetary gear mechanism 
comprising the aperture 39, the carrier plates 41 and 42 and 
the associated co-operating gears may be provided with an 
adjusting knob, to enable the degree of inclination of the back 
of the seat to be adjusted, and is conventional. 

It will now be understood more clearly that when the lock 
ing lever 18 is moved, by actuating the handle, to a position in 
which the forward end 19 is disengaged from the recess 17. 
the intermediate plate 15 can be tilted forwardly, effecting a 
pivotal motion about the axis defined by the bearing 6. The 
pivot link 27 is locked to the intermediate plate 15 by the 
release element 23 and consequently, when the lock lever is 
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8 
disengaged from the intermediate Support plate 15, the back 
of the seat may be tilted forwardly. This may be appropriate if 
the seat is a front seat in a two door car and access is required 
to the rear of the car. 

Reference is now made to FIGS. 3 to 5, which illustrate the 
relative position of the intermediate support plate 15, the first 
pivot link 27 and the second pivot link 33 together with the 
position of the recliner support plate 32. These four compo 
nents together effect a predetermined movement when a 
vehicle in which the seatback Support mechanism is provided 
is involved in a rear impact. 

FIG. 3 illustrates the four components of interest, when in 
an initial condition. It is to be observed that the pivot pin 36, 
at the lower end of the second pivot link 33, is located at a 
forward position within the generally triangular aperture 21 
formed in the intermediate support plate 15. The recliner 
support plate 32 is in such an orientation that the back of the 
seat (with the particular adjustment of the recliner mechanism 
illustrated) is vertical, as indicated by the line 44. 

If the vehicle is subjected to a rear impact of average or low 
severity, a rearwardly directed force is applied to the back of 
the seat. The force is typically initially applied to the lower 
part of the backrest of the seat by the posterior of the seat 
occupant, or the lower part of the torso of the seat occupant, 
due to the inertia of the seat occupant. This initially causes the 
pivot links 27.33, to commence a rearward pivoting motion. 
The rearward pivoting motion of the links is only permitted to 
proceed if the force applied to the back of the seat is suffi 
ciently large to break the frangible part of the release element 
23 that is received within the aperture 28 of the first link 27. 
Thus, if the rear impact is only a very gentle rear impact, the 
seat remains in its initial condition. However, if the impact is 
in excess of a predetermined severity, the frangible part will 
break, thus permitting the pivot links to move. The pivot links 
then move to the condition illustrated in FIG. 4. 

It is to be observed that the pivot pin 36, provided at the 
lower end of the pivot link 33, has now moved to a rearward 
position at the bottom of the generally triangular aperture 21 
formed in the intermediate support plate 15. The first pivot 
link 27 has effected a rearward Swinging motion about the 
axis defined by the pivot pin 25 which is received in the 
aperture 24 of the intermediate support plate 15 and the aper 
ture 26 of the pivot link 27. 
As a consequence the recliner Support plate 32 (which is 

effectively connected to the pivot pin 36) has moved rear 
wardly, and the inclination of the recliner support plate 32 has 
changed so that the seat back is now inclined slightly for 
wardly, as can be seen from the orientation of the line 44 in 
FIG. 4. 

It is to be understood that during this movement of the back 
of the seat, the posterior or lower part of the torso of the 
occupanthas effectively engaged the lower part of the back of 
the seat and moved the lower part of the back of the seat 
rearwardly. Consequently, the top of the back of the seat is 
moved forwardly and either the top of the back of the seat or 
a head-rest carried by the top of the back of the seat will be 
brought into engagement with the head of the occupant to 
Support the head of the occupant. 

Should a continuing rearward force be applied to the back 
of the seat, that force will tend to pivot the recliner support 
plate 32 about the axis of the pivot pin 30 which is provided at 
the lower end of the pivot link 27. This movement with a 
pivotal action is initially resisted by the second pivot link33. 
However, because the second pivot link33 is of arcuate form, 
and especially because of the provision of the “V” notch 38 on 
the inner surface of the arc, the second pivot link 33 can only 
withstand a predetermined force tending to compress that 
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pivot link. If the force applied to the back of the seat is beyond 
a predetermined threshold, the second pivot link 33 will col 
lapse and deform, permitting the recliner Support plate 32 to 
pivot about the axis defined by the pivot pin 30, while absorb 
ing energy. 

It is to be understood that the predetermined threshold for 
the force that must be applied to the back of the seat to cause 
the second pivot link to collapse is greater than the force 
necessary to be applied to the back of the seat to cause the 
frangible part of the release element 23 to break, thus permit 
ting movement of the first pivot link 27. 

The pivot pin 36 provided at the lower end of the second 
pivot link 33 thus moves upwardly, within the triangular 
aperture 21 formed in the intermediate support plate 15, to 
occupy a position adjacent the upper-most corner of that 
triangular aperture. As can be seen in FIG. 5, the second pivot 
link 33 has collapsed, but it is to be understood that in col 
lapsing, the second pivot link has absorbed energy. 

If the vehicle is subjected to a severe rear impact, for 
example if the rear of the vehicle is hit by another vehicle at 
high speed, a very large rearwardly directed force is applied to 
the back of the seat. This force causes the pivot links 27.33 to 
pivot and the pivot pin 36 to move very rapidly to the rear of 
the triangular aperture 21 and into engagement with the edge 
of the apertured region 45 which defines an edge of the 
triangular aperture 21, as seen in FIG. 6. As the pivot pin 36 is 
moving rapidly, the pivot pin 36 strikes the edge of the aper 
tured region 45 with a Substantial force, causing the apertured 
region 45 to deform. The force exerted by the pivot pin 36 on 
the apertured region 45 continues to deform the apertured 
region 45, and the pivot pin 36 moves into the apertured 
region 45 as it deforms, until the pivot pin 36 reaches the other 
edge of the apertured region 45. When the pivot pin 36 
reaches the other edge of the apertured region 45, the pivot pin 
is prevented from moving further by a part of the intermediate 
support plate 15 which has not been weakened by apertures, 
or reduced thickness, as seen in FIG. 7. 
As the pivot pin 36 deforms the apertured region 45 some 

of the kinetic energy of the pivot pin 36 is absorbed. This 
means that the speed of the pivot pin 36 is reduced gradually, 
and the speed of the rearward movement of the seat back is 
also reduced gradually. This gradual slowing of the move 
ment of the seat back may prevent the seat back from being 
stopped very Suddenly, and this may help prevent an occupant 
of the seat from being injured as a consequence of the Sudden 
stopping of the seat back. 
Once the pivot pin 36 has moved through the apertured 

region 45, and been prevented from moving further rear 
wardly by the strong material of the intermediate support 
plate 15, the pivot pin 36 may still move upwardly, through 
the upper part of the apertured region 45. Therefore, the pivot 
pin 36 may be moved upwardly by the force of an occupant on 
the seat back, if the force applied to the seat back is suffi 
ciently large until the pivot pin 36 is prevented from moving 
further upwardly by the material of the intermediate support 
plate 15, as seen in FIG. 8. When the pivot pin 36 moves 
upwardly, through the apertured region 45, the seat back tilts 
rearwardly and more energy is absorbed, and this additional 
absorption of energy helps dissipate the high level of energy 
which is associated with a very severe rear impact. 

Whilst, in this preferred embodiment, the deformable 
structure is formed from a thin apertured region 45 of the 
intermediate support plate 15, in other embodiments the 
deformable structure may be formed from a separate element 
which is mounted to the intermediate support plate 15 to 
define an edge of the triangular aperture 21. Such an element 
may be made of for instance, a metal foam, or alternatively a 
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10 
plastics material Such as a polyurethane foam. In fact, the 
deformable structure may be formed from an element which 
is made of any kind of deformable material. 

If the deformable structure is of a plastics material, such as 
plastics foam, the energy absorbing properties of the deform 
able structure will be different to the energy absorbing prop 
erties of a deformable structure which is of metal. A deform 
able structure which is of a plastics material may not 
necessarily deform plastically, but may still absorb energy 
from the pivot pin 36 as it moves into the foam, and act as a 
“cushion'. In this case, the deformable structure could return 
automatically to its normal shape, if the pivot pin 36 is moved 
away from the deformable structure, without the deformable 
structure having to be replaced following a rear impact. 

Referring now to FIGS.9 to 11, an alternative embodiment 
incorporates a deformable structure which is in the form of a 
plurality of deformable fingers 46. In this alternative embodi 
ment, the deformable fingers 46 are each formed integrally 
with the intermediate support plate 15 and form a row of 
fingers which together form one edge of the triangular aper 
ture 21. The fingers 46 are spaced apart and each point gen 
erally downwardly, towards a lower edge of the triangular 
aperture 21. The ends of the fingers 46 are in line with one 
another, and effectively define an edge of a deformable struc 
ture and also define an edge of the triangular aperture 21. 

In the event that a severe rear impact occurs, the pivot pin 
36 strikes the ends of one or several of the fingers 46 with a 
substantial force, which causes the fingers 46 to deform. The 
force exerted on the fingers 46 by the pivot pin 36 bends the 
fingers 46 and the fingers may collapse or may move apart, 
thus absorbing energy. If the fingers move apart the pivot pin 
36 moves between the fingers 46. The pivot pin 36 is stopped 
moving rearwardly by the material forming the bulk of the 
intermediate support plate 15, as shown in FIG. 10. When the 
pivot pin 36 is in this rearmost position, between the fingers 
46, the pivot pin 36 is effectively caught between the fingers 
46. If the seat back exerts a further force on the pivot pin 36, 
the pivot pin 36 moves upwardly, as the seat back tilts rear 
wardly, and the pin 36 deforms the fingers above it, until the 
pivot pin 36 is stopped by an upper part of the intermediate 
support plate 15, as seen in FIG. 11. As the pivot pin 36 is 
moved upwardly, additionally energy is absorbed as the upper 
fingers 46 are deformed. 

Referring now to FIGS. 12 and 13, a further embodiment 
incorporates a deformable structure which is formed a single 
deformable finger 47 that is angled upwardly, the finger 47 
extending across the mouth of a recess 48. The recess 48 is 
formed in a part of the intermediate support plate 15, and the 
finger 47 is formed integrally with the metal which forms the 
intermediate support plate 15. One side of the finger 47 
defines an edge of the triangular aperture 21. 

In the event that a severe rear impact occurs, the pivot pin 
36 is moved into engagement with the finger 47, as the lower 
part of the seat back undergoes a rearward translatory move 
ment. A force is exerted by the pivot pin 36 on the finger 47. 
and the finger 47 deforms into the recess 48. Thus energy is 
absorbed. The pivot pin 36 also moves into the recess 48, as 
the finger 47 deforms, until the pivot pin 36 is prevented from 
moving further rearwardly by the material forming the bulk of 
the intermediate support plate 15, as seen in FIG. 13. 
When the pivot pin 36 is in the recess 48, the pivot pin 36 

is prevented from moving upwardly, by an upper edge of the 
recess 48. This means that whilst the pivot pin 36 is in the 
recess 48, the pivot pin prevents the back of the seat from 
being tilted rearwardly. A rearward tilt in a high energy rear 
impact, in Some circumstances, may injure the seat occupant. 
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Referring now to FIGS. 14 and 15, a still further embodi 
ment has a deformable structure which is formed from a 
single deformable strip 49. The deformable strip 49 is formed 
integrally with the metal of the intermediate support plate 15, 
and the deformable strip 49 is positioned so that one edge of 
the deformable strip 49 defines one edge of the triangular 
aperture 21, and the other edge of the deformable strip 49 
forms one edge of a diamond shaped slit 50 in the intermedi 
ate support plate 15, the slit 50 being positioned between the 
deformable strip 49 and the main body of the plate 15. 

In the event that a severe rear impact occurs, the pivot pin 
36 is moved into engagement with the deformable strip 49. 
Force exerted by the pivot pin 36 on the deformable strip 49 
causes the deformable strip 49 to deform, and close the slit 50, 
as seen in FIG. 15. Thus energy is absorbed. The pivot pin 36 
is prevented from moving further rearwardly by the material 
forming the deformable strip 49, as the material forming the 
deformable strip 49 is pressed against the metal bulk of the 
intermediate support plate 15. When the pivot pin 36 is at its 
rearmost position it may be prevented from moving upwardly, 
by an upper section of the deformable strip 49 which has 
effectively closed around the upper part of the pivot pin 36. 

Referring now FIGS. 16 and 17 another embodiment has a 
moveable blocking element 51. The blocking element 51 is of 
generally rectangular shape with a rectangular slit 52 formed 
at one end of the blocking element 51. The end of the blocking 
element 51 is curved inwardly, to present a blocking face 53, 
with the blocking face 53 being adjacent the slit 52. The 
blocking element may be of metal, plastic or a composite 
material. 

One end of the blocking element 51 is pivotally mounted to 
the support plate 15 by a shaft 54. The shaft 54 is situated 
above the triangular aperture 21 in the support plate 15. A leaf 
spring 55 is attached to the support plate 15, and the leaf 
spring 55 rotatably biases the blocking element 51 towards a 
position in which the blocking element 51 does not extend 
beyond the edge of the triangular aperture 21 (the position 
generally indicated by the lines in phantom of FIG. 16). 
During a rear impact the support plate 15 is accelerated for 
wardly by the force of the impact. The blocking element 51 
has an inertia, which means that if the support plate 15 is 
accelerated forwardly a force is effectively exerted on the 
blocking element 51 in a rearward direction relative to the 
support plate 15. 

In a low or average severity rear impact the Support plate 15 
is not accelerated very quickly, and thus the relative force on 
the blocking element 51 is low. In this case the low force on 
the blocking element 51 is not sufficient to overcome the force 
on the blocking element 51 which is exerted by the leaf spring 
55. The blocking element 51 is thus retained in its normal 
position by the force of the leaf spring 55, and the mechanism 
can operate in its standard manner for a low or average sever 
ity rear impact. 

In the event that a severe rear impact occurs the force 
exerted on the blocking element 51 is large, and is in excess of 
the force exerted on the blocking element 51 by the leafspring 
55. In this situation of the force of leaf spring 55 is overcome, 
and the blocking element 51 rotates about the shaft 54 in a 
rearward direction. When the blocking face 53 of the blocking 
element 51 is over the rear face of the triangular aperture 21 
the blocking element 51 is locked in position by a catch (not 
shown). The pivot pin 36 is now moved into engagement with 
the blocking face 53 of the blocking element 51, as the pivot 
pin 36 undergoes its upward movement. Force exerted by the 
pivot pin 36 on the blocking face 53 causes the end of the 
blocking element 51 to deform, as the slit 52 is closed, as seen 
in FIG. 17. Energy is absorbed as the end of the blocking 
element 51 is deformed. Thus the rearward tilting of the back 
rest is minimised, and also energy is absorbed. In other 
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12 
embodiments the blocking element 51 may have a deform 
able body, or indeed any part of the blocking element 51 may 
be deformable so as to absorb energy from the pivot pin 36. 

In an alternative embodiment the blocking element 51 may 
be moved into the position in which the blocking face 53 is 
over the rear edge of the triangular aperture 21 by another 
mechanism, such as a motor, which is controlled by a control 
unit having a sensor which senses a severe rear impact. 

Referring now to FIGS. 18 to 21, a yet further embodiment 
has a substantially L shaped member in the form of an L 
shaped blocking element 56, which is pivotally mounted to 
the intermediate support plate 15. The L shaped blocking 
element 56, in this embodiment, is of metal, and is formed 
from an upper rectangular planar section 57 which is con 
nected to a lower rectangular planar section 58. The upper 
section 57 and the lower section 58 are connected at an angle 
of approximately 45° to one another, and the area of the 
blocking element 56 where sections 57 and 58 are joined 
forms a corner section 59. An aperture is formed in the 
deformable element 56 in the corner section 59, and a pivot 
member 60 passes through the aperture and is fixed to a part 
of the intermediate support plate 15 which is adjacent the rear 
edge of the triangular aperture 21. The blocking element 56 is 
pivotable relative to the intermediate support plate 15. 
A slit 61 is formed in the blocking element 56, and the slit 

61 extends from the aperture in the corner section 59, and 
part-way along the lower section 58. The slit 61 is of narrower 
width than the diameter of the pivot member 60. The purpose 
of the slit 61 will become clear from the following descrip 
tion. 
A leafspring 62 is mounted to the pivot member 60, and the 

leaf spring 62 exerts a biasing force on the blocking element 
56 to bias the blocking element 56 towards an initial position 
where the lower section 58 is overlapping the rear edge of the 
triangular aperture 21, as seen in FIG. 18. In other embodi 
ments the L shaped blocking element 56 may be retained in 
the initial position by a frangible element in the form of a pin 
which is fixed, at one end to the support plate 15, and at the 
other end to the L shaped member 56. The frangible pin is 
configured to break if a force exerted on the L shaped member 
56 exceeds a predetermined level. 

In the event that a low or average severity rear impact 
occurs, the pivot pin 36 is moved, by the force of the occupant 
on the seat back, to a position where the pivot pin 36 engages 
the lower section 58 of the blocking element 56. The pivot pin 
56 exerts a force on the lower section58, and the force exerted 
by the pivot pin 36 is opposed to the bias of the leaf spring 62. 
In a low or average severity impact the force exerted by the 
pivot pin 36 on the lower section 58, is not in excess of the 
biasing force of the leaf spring 62. Therefore, the blocking 
element 56 remains in the initial position, and is not pivoted 
by the force exerted by the pivot pin 36. 

After the pivot pin 36 has engaged the lower section 58, 
during a low or average severity rear impact, the pivot pin 36 
is moved upwardly as the seat back is tilted rearwardly. The 
pivot pin 36 is able to move upwardly along the edge of the 
lower section 58 of the blocking element 56, until the pivot 
pin 36 contacts the rear edge of the triangular aperture 21, as 
seen in FIG. 19, and the pivot pin 36 may continue to move 
upwardly, within the constraints of the triangular aperture 21. 

In the event of a severe rear impact, the pivot pin 36 is 
moved into engagement with the lower section 58 of the 
blocking element 56, and the pivot pin 36 exerts a large force 
on the lower section 58. This large force, as a result of the 
severe rear impact, is in excess of the biasing force of the leaf 
spring 62, and the blocking element 56 is therefore pivoted 
about the pivot member 60, until the pivot pin 36 comes into 
engagement with the rear edge of the triangular aperture 21, 
as seen in FIG. 20. As the blocking element 56 pivots, the 
lower section 58 is moved to a position where it does not 
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overlap the edge of the triangular aperture 21. As the lower 
section 58 pivots, the upper section 57 pivots to a position 
where it does overlap the edge of the triangular aperture 21. 
Energy is absorbed as the leaf spring 62 is acted upon by the 
pivot pin 36. The blocking element 56 is locked in this posi 
tion, with the upper section 57 overlapping the edge of the 
triangular aperture 21, by a lock (not shown). 
When the blocking element 56 is locked in this position, 

upward movement of the pivot pin 36 is restricted by the 
upper section 57 of the blocking element 56. By restricting 
the upward movement of the pivot pin 36 in a severe impact, 
the back of the seat is prevented from tilting rearwardly, to 
minimise the possibility of the occupant being injured. 

In a very severe rear impact an occupant of the seat may 
exert a very large force on the seat back, resulting in a very 
large amount of energy for the safety arrangement to absorb. 
In such a very severe rear impact, it is desirable for the seat 
back to partially tilt rearwardly, and absorb energy as it tilts 
partially rearwardly. The very large force which the seat occu 
pant exerts on the seat back during a very severe rear impact, 
results in the pivot pin 36 exerting a very large upward force 
on the upper section 57 of the L shaped blocking element 56. 
This very large force on the L shaped blocking element 56 
causes the part of the L shaped blocking element 56 around 
the slit 61 to be moved against the pivot member 60. As the L 
shaped blocking element 56 is of metal, the part of the L 
shaped blocking element 56 around the slit 61 is plastically 
deformable, but only if such a very large force is exerted on 
the L shaped blocking element 56. This very large force 
causes the L shaped blocking element 56 to be moved 
upwardly by the pivot pin 36, and the part of the L shaped 
blocking element 56 around the slit 61 to deform, and the L 
shaped blocking element 56 the moves, along the length of the 
slit 61, as shown in FIG. 21. This partial upward movement of 
the pivot pin 36 causes the seat back to tilt partially rear 
wardly, and as the part of the L shaped blocking element 56 
around the slit 61 is deformed, energy is absorbed. 

In other embodiments instead of the width of the slit 61 
being narrower than the diameter of the pivot member 60 to 
restrict upward movement of the L shaped blocking element 
56 a frangible element may be positioned within the slit 61, 
and normally in contact with the pivot member 60. A very 
large force resulting from a very severe rear impact can cause 
the frangible element to break to allow the L shaped blocking 
element 56 to move upwardly. 

In yet further embodiments the upward movement of the L 
shaped blocking element 56 may be restricted by a plastically 
deformable element, or a resilient element such as a spring. 

Referring now to FIGS. 22 to 24, an alternative embodi 
ment has a hook shaped member in the form of hook shaped 
blocking element 63, which is pivotally mounted to the inter 
mediate support plate 15. The hook shaped blocking element 
63 is of metal and is formed from a long support section 64 
and a shorter hook section 65. The hook section 65 is joined 
to the upper end of the support section 64, and is angled at 
approximately 90° to the longitudinal length of the support 
section 54. The hook shaped blocking element 63 is pivotally 
mounted at a point along the length of the support section 64, 
by a pivot rod 66, which is fixed to the intermediate support 
plate 15 and which passes through an aperture formed in the 
Support section 64. A slit 67 of narrower width than the 
diameter of the pivot rod 66 is formed in the support section 
64, and the slit 67 depends downwardly from where the pivot 
rod 66 extends through the aperture in the support section 64. 
The aperture forms the uppermost part of the slit 67, and the 
pivot rod 66 is thus accommodated in the upper part of the slit 
67. The purpose of the slit 67 will be described in detail below. 
The part of the support section 64 which is below the pivot 

rod 66 and the slit 67 is enlarged to form a weight 68. The 
weight 68 is of metal and formed integrally with the support 
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section 64 but is of greater thickness than the part of the 
support section 64 which is above the pivot rod 66. The 
weight 68, below the pivot rod 66, has a greater moment of 
inertia about the pivot than the part of the support section 64 
which is above the pivot rod 66. The purpose of the weight 68 
and the greater moment of inertia will become clear from the 
description below. 
A leaf spring 69 resiliently biases the hook shaped block 

ing element 63 towards a normal condition in which the hook 
section 65 does not overlap the edge of the triangular aperture 
21 in the intermediate support plate 15, as seen in FIG. 22. 
The leaf spring 69 provides a rotational biasing force which is 
in excess of a rotational force which arises from the centre of 
gravity of the weight 68 being offset from below the pivot rod 
66. 

In the event that the vehicle is involved in a low or average 
Severity rear impact, the mechanism undergoes a rapid accel 
eration forwardly, in the direction generally indicated by 
arrow 70. As the mechanism is accelerated forwardly, the 
pivot rod 66 is accelerated forwardly at the same rate. The 
hook shaped blocking element 63 on the other hand is pivot 
ally mounted to the intermediate support plate 15, and thus 
able to pivot relative to the intermediate support plate 15. As 
the moment of inertia of the weight 68, on the lower side of the 
pivot rod 66 is greater than that of the support section 64 and 
hook section 65 on the upper side of the pivot rod 66, the force 
resulting from the moment of inertia of the weight 68 is 
greater than the force resulting from the moment of inertia of 
the support section 64. However, in a low or average severity 
rear impact the force resulting from the moment of inertia of 
the weight 68 is not in excess of the biasing force of the leaf 
spring 69. Therefore, in a low or average severity rear impact 
the hook shaped blocking element 63 remains in its normal 
condition, and upward movement of the pivot pin 36 is not 
restricted, to allow the seat back to tilt rearwardly to absorb 
energy. 

In the event that the vehicle is involved in a severe rear 
impact the force resulting from the moment of inertia of the 
weight 68 is in excess of the biasing force of the leaf spring 
69. Therefore, the weight 68 effectively moves rearwardly, 
relative to the pivot rod 66, causing the hook shaped blocking 
element to rotate in an anticlockwise direction about the pivot 
rod 66. The hook shaped element 64 rotates until it is in a 
blocking position, in which the hook section 65 is overlap 
ping the edge of the triangular aperture 21 as seen in FIG. 23. 
When the hook shaped blocking element 63 reaches the 
blocking position it is locked in place by a locking arrange 
ment (not shown). Such a locking arrangement may be a 
ratchet, or a locking pin which engages part of the hook 
shaped blocking element 63 to retain it in the blocking posi 
tion. When the hook shaped blocking element 63 is locked in 
the blocking position, the hook section 65 restricts upward 
movement of the pivot pin 36, and prevents the seat back from 
tilting rearwardly and potentially injuring an occupant of the 
Seat. 

In the event that a very severe rear impact occurs, the 
moment of inertia of the weight 68 once again causes the hook 
shaped blocking element 63 pivot to the blocking position, to 
restrict upward movement of the pivot pin 36. However, as the 
rear impact is very severe, the pivot pin 36 exerts a very large 
upward force on the hook section 65 of the hook shaped 
blocking element 63. This very large upward force causes the 
hook shaped blocking element 63 to move upwardly relative 
to the pivot rod 66, and the pivot rod 66 to deform the part of 
the hook shaped blocking elements 63 which is around the slit 
67. As the hook shaped blocking element 63 is made of metal, 
the area around the slit 67 deforms plastically, and absorbs 
energy. Thus, further energy resulting from the very severe 
rear impact is absorbed. 
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Whilst in this alternative embodiment the upward move 
ment of the hook shaped blocking element is restricted by the 
narrow width of the slit 67 relative to the pivot rod 66, the 
movement could alternatively be restricted by a frangible 
element, within the slit 67, or by a resilient element such as a 
spring. 

It is to be appreciated that whilst, in the described embodi 
ment, an intermediate support plate 15 is provided, the only 
real function of the intermediate support plate 15 is to permit 
a forward-tilting of the entire back of the seat. If a seat back 
support mechanism is to be provided in a seat which is not 
present in a two-door car, then the intermediate support plate 
could be omitted. In such a case, the apertures 21, 22 and 24 
could be formed in the rear main support plate 3. The locking 
lever 18 would also be omitted. 

Whilst the release element 23 has been described as being 
a frangible pin, the release element 23 could constitute a 
mechanical or electro-mechanical arrangement adapted to 
retractapin in response to a signal from an appropriate sensor. 
The sensor may comprise a sensor adapted to respond to a 
acceleration of the vehicle in excess of the predetermined 
threshold. The sensor may automatically retract a pin which 
initially engages the aperture 28 in the pivot link 27, thus 
releasing the pivot link 27. Alternatively, a retractable pin 
may be retracted by means of a solenoid. 

In yet further embodiments, the release element 23 may be 
a resilient element such as a spring, which is configured to 
deform resiliently if the force on the seat back is above a 
predetermined level, to allow the seat back to undergo the 
translatory rearward movement. 

It is to be appreciated that further modifications may be 
effected to the invention without departing from the scope of 
the following Claims. 
When used in this specification and claims, the terms 

“comprises” and “comprising” and variations thereof mean 
that the specified features, steps or integers are included. The 
terms are not to be interpreted to exclude the presence of other 
features, steps or components. 
The invention claimed is: 
1. A seat back support mechanism for supporting the back 

of a seat in a motor vehicle relative to a squab of the seat, the 
seat back support mechanism comprising: 

at least one external support plate adapted to be intercon 
nected to the squab: 

a support arm adapted to be connected to the back of the 
seat; and 

a linkage interconnecting the at least one support arm to the 
at least one external support plate for relative motion 
therebetween the linkage including two pivot link ele 
ments and an intermediate support plate the intermediate 
support plate at least indirectly coupled to the at least one 
external support plate, defining an opening and includ 
ing a deformable structure disposed adjacent the open 
ing, the pivot link elements moveable relative to the 
intermediate support plate, the pivot link elements each 
being mounted to effect pivotal movement of the inter 
mediate support plate relative to the at least one external 
support plate, the pivot link elements at least indirectly 
supporting the support arm, the linkage further includ 
ing a member at least indirectly coupled to the support 
arm, the member moveable in response to movement of 
the support arm, the member normally received within 
the opening of the intermediate member and moveable 
into engagement with the deformable structure to 
deform the deformable member in response to a force in 
excess of a predetermined threshold; 

whereby the linkage normally permits rearward tilting of 
the back of the seat and the linkage prevents rearward 
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movement of the back of the seat in response to the force 
in excess of predetermined threshold. 

2. The mechanism according to claim 1, wherein the 
deformable structure includes at least one deformable finger 
positioned in a recess adjacent to the opening in the interme 
diate support plate, such that when the member moves into 
engagement with the at least one finger and deforms the at 
least one finger, the member moves into the recess and 
upward movement of the member is restricted by an upper 
side of the recess. 

3. The mechanism according to claim 1, wherein the 
deformable structure is formed by a region of the intermediate 
support plate of reduced thickness which incorporates aper 
tures. 

4. The mechanism according to claim 2, wherein the 
deformable structure is formed by a single deformable finger. 

5. The mechanism according to claim 2, wherein the open 
ing of the intermediate member is generally triangular and the 
deformable structure defines a side of the opening. 

6. The mechanism according to claim 5, wherein the gen 
erally triangular opening allows for rearward tilting of the 
back of the seat and the recess prevents rearward tilting of the 
back of the seat. 

7. The mechanism according to claim 1, wherein a release 
member is provided to prevent premature movement of the 
pivot links. 

8. The mechanism according to claim 7, wherein the 
release member comprises a frangible member. 

9. The mechanism according to claim 7, wherein the 
release member is mechanically or electro-mechanically 
operated. 

10. The mechanism according to claim 1, further compris 
ing a locking mechanism to lock the intermediate Support 
plate in position. 

11. The mechanism according to claim 10, wherein the 
locking mechanism includes a pivotally mounted lever which 
initially engages the intermediate support plate to lock the 
intermediate support plate in position, and is movable to a 
position in which the lever is disengaged from the intermedi 
ate support plate to permit a pivoting movement of the inter 
mediate support plate. 

12. A vehicle seat incorporating a support mechanism 
according to claim 1. 

13. A seat back support mechanism for supporting a back 
of a seat in a motor vehicle, the seat back support mechanism 
comprising: 

at least one external support plate adapted to be connected 
to one of a squab of the seat and a frame supporting the 
squab of the seat; 

at least one supportarmadapted to be connected to the back 
of the seat, the at least one support arm interconnected to 
the at least one external support plate for pivotal action; 

a linkage coupling the at least one external support plate 
and the at least one support arm for relative pivotal 
movement the linkage including: 
an intermediate support plate defining a main opening, a 

recess, and a deformable element between the main 
opening and the recess, the main opening having a 
first width, the recess having a second width, the first 
width being substantially greater than the second 
width: 

two pivot link elements the pivot link elements move 
able relative to the intermediate support plate, the 
pivot link elements each being mounted to effect piv 
otal movement of the intermediate support plate rela 
tive to the at least one external support plate, the pivot 
link elements at least indirectly supporting the Sup 
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port arm, the pivot link elements normally permitting 
tilting of the back of the seat, the deformable element 
adapted to deform to prevent tilting of the back of the 
seat when the seat is subjected to a force in excess of 
a predetermined threshold; and 

a moveable member at least indirectly coupled to the 
Support arm and moveable in response to movement 
of the Support arm, the moveable member being 
moveable into engagement with the deformable ele 
ment. 

14. The mechanism according to claim 13, wherein the 
moveable member is a pivot shaft for one of the two pivot link 
elements having an end extending into the opening of the 
intermediate Support plate. 

15. The mechanism according to claim 13, wherein the 
main opening is generally triangular and the deformable ele 
ment defines one side of the main opening. 

16. The mechanism according to claim 13, wherein the 
deformable element includes at least one deformable finger. 

17. The mechanism according to claim 16, wherein the 
deformable element includes a single deformable finger. 

18. The mechanism according to claim 13, wherein the 
energy absorbing structure is formed from one deformable 
finger positioned in the recess in the intermediate Support 
plate. Such that when the member moves into engagement 
with the finger, and deforms the finger, the member moves 
into the recess, and upward movement of the member is 
restricted by an upper side of the recess. 

19. The mechanism according to claim 13, in combination 
with the seat. 

20. The mechanism according to claim 13, wherein the 
energy absorbing structure is formed integrally with the inter 
mediate Support plate. 

21. The mechanism according to claim 13, wherein the 
energy absorbing structure is more readily deformable than 
the intermediate Support plate. 

22. A seatback Support mechanism for adjustably coupling 
a back of a seat to a squab, the mechanism comprising: 

at least one Support plate adapted to be interconnected to 
the squab; 

at least one Supportarmadapted to be connected to the back 
of the seat; 

an intermediate Support plate defining an opening with a 
main portion and a recess portion, the main portion 
having a width substantially greater than the recess por 
tion, a deformable element separating the main portion 
and the recess portion; 

a recliner Support plate; and 
a parallel linkage between the intermediate Support plate 

and the recliner Support plate, the parallel linkage 
including a first link and a second link, a first pivot shaft 
interconnecting the intermediate Support plate and the 
recliner Support plate and extending through the first 
link, a second pivot shaft extending from the recliner 
Support plate, through the first link and into the opening 
of the intermediate support plate, a third pivot shaft 
connecting the recliner Support plate and the second 
link, a fourth pivot shaft connecting the second link and 
the intermediate Support plate: 

whereby the second pivot shaft deforms the deformable 
element in response to a force in excess of a predeter 
mined threshold such that the second pivot shaft moves 
into the recess and upward movement of the second 
pivot shaft is restricted by an upper side of the recess. 

23. The seatback Support mechanism according to claim 
22, wherein the deformable element is a deformable finger. 
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24. The seatback Support mechanism according to claim 

22, wherein the main portion of the opening is generally 
triangular. 

25. The seatback Support mechanism according to claim 
24, wherein the deformable element defines one side of the 
main portion of the opening. 

26. The seatback Support mechanism according to claim 
22, wherein the main body portion is generally triangular and 
allows for rearward tilting of the back of the seat and the 
recess prevents rearward tilting of the back of the seat. 

27. A seatback Support mechanism for adjustably coupling 
a back of a vehicle seat to a squab, the mechanism compris 
1ng: 

a squab Support structure adapted to be interconnected to 
the squab; 

a seat back Support structure adapted to be interconnected 
to the back of the seat; 

a linkage moveably interconnecting the squab Support 
structure and the seat back Support structure, the linkage 
including a moveable member at least indirectly carried 
by one of the squab Support structure and the seat back 
Support structure and a plate at least indirectly carried by 
the other of the squab support structure and the seat back 
Support structure, the plate defining an opening for 
receiving the moveable member and a recess adjacent 
the opening, the plate further including a deformable 
member disposed between the opening and the recess, 
the moveable member normally disposed in the opening 
and the linkage normally permitting rearward tilting of 
the back of the vehicle seat, the moveable member oper 
able to deform the deformable member and move into 
the recess in response to a force in excess of a predeter 
mined threshold, the linkage operable to prevent rear 
ward tilting of the back of the vehicle seat when the 
moveable member is in the recess. 

28. The seatback support mechanism of claim 27, whereby 
the linkage permits rearward tilting of the back of the seat 
relative to the squab when the moveable member is in the 
opening and prevents rearward tilting of the back of the seat 
relative to the squab when the moveable member is in the 
CCCSS. 

29. The seatback Support mechanism according to claim 
27, wherein the squab support structure includes at least one 
Support plate. 

30. The seatback Support mechanism according to claim 
27, wherein the seat back support structure includes at least 
one Support arm. 

31. The seatback Support mechanism according to claim 
27, wherein the moveable member is at least indirectly car 
ried by the seat back support structure and the plate is carried 
by the squab support structure. 

32. The seatback Support mechanism according to claim 
27, wherein the opening in the plate is generally triangular. 

33. The seatback Support mechanism according to claim 
32, wherein the deformable member defines a side of the 
opening. 

34. The seatback Support mechanism according to claim 
27, wherein the deformable member is a deformable finger. 

35. The seatback Support mechanism according to claim 
34, wherein when the moveable member moves into engage 
ment with the deformable finger and deforms the deformable 
finger, the moveable member moves into the recess and 
upward movement of the moveable member is restricted by 
an upper side of the recess. 

36. The seatback Support mechanism according to claim 
27, in combination with the vehicle seat. 
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